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ABSTBACT j v . • .j 

A study vas Conducted to address the question of what 
impact the ex^nsion of employment 2md training programs for youth 
(such as the Ycuth Employment Demonstration Projects Act of 1977» is 
. -Cicely to have on employment and anempilpyment of ^young people. The 
■ethod used in t'he analysis vas to specify a model (similar to the 
Harkov model) if the youth labor market which focuses on* ti^rnover v> 
flows between tJiployment, unemployment, -and schoo'l; and then to 
introduce emplpiment euid training programs and . determine their impact 
on employment^aod u-nemployment both .in the short-run and the 
iong-ran'. Ihe'"tieoretical -model identifies those program 
characteristics which are important in affecting employment and / 
onemployaent: (1) the e^ent to which the program is targeted at a^ 
particular group, e.g. , /the unem.ployed, low^ income, etc.; (2) the 
placement rates cf . in^M^i duals leaving the program: the scale 'of 

the program; (1) the timing of the program:" and . (5) whether or not 
the program chanjes the participants* longer-term -labor market 
success. Osing t.iese factors, it was predicted that the impact of 
spending S500 million more on youth employment programs would mean a 
redaction in unemj loyment rates of between 0. l' and 0.9, depending on - 
the assumptions mtde. The study laid the "foundation for f-nture 
examination of these issues with manipulation of different variables. 
(KG) 
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XpTRODOCTlQN 

Teenage unemplloyment haa* been at. high levels; In the UnlLted Statiss *n r< 



'cent years. Explanations for this "fact vary. Some contend 
rates are misleading because !^iill-tljBe students are^ includ 



that the measured 
Others suggest 



that minimum wage lavs curtai^ demand for teenage labpr. Still others point 

■ • . ! 'I ' '\ ' ^ ' L ■ 

to high rates vol^ntar^ turnovet among young peo^^>i^b "lob shop" early in 
their career. '1 ' | * . 

Concern about the high unemployment rates of teenagers, particularly 
blacks in urban areasj^ has i>roMipted the passage of the Yoi|th Employment 



Demonstration JPrpJIecti Act of 1977. Thlis law creates new 



employment and.tral^i.^ programs serving 



and expands f undixig for existi 
youth. • - . 1 

1 

This paper addresses the qjbestion of what impact this 



ment and training program for^yimth Is likely to have on eotployUent and unem- 



/^loyment" of young peoplle. The-; le^hod used in the anaXysis 



>uth programs 



expansion of empl^-^ 



e en^ILoyment and 

1 ' 

and uxi employment 



will be to specify 

la model of the youth la]!>or market which focuses on turnover flows between 
empldyment, uneaq>loyment, andi s< :hodl aivJ* thfen, to introduc 
training programs and determine their impact on employment 
both in the short- run and the ibng-run. The turnover mi 
to the Markov model discussed l[ Tolkka (1976). 

The theoretical model wil 1| identify those program cha^acteri)stics which 
are importanr iti affecting emp 

characteristics will be evaluatied in the model: (1) iihe ^tent ^o which the 
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will 



be similar 



ht and tinemployment. f^e^foll^bwing program' 



pi^raxn Is targeted at a particular group, e.g., the unemployed, low Income, 
etc.; (2) the placement rates of Individuals leaving the program; (3) the . 
scale of the program; (4) the timing of the program; and (5) whether or not 
the program changes the participants longer term labor market -success* 

Inferences will be drawn about the Impacts of previous employment and 
training programs on youth unemployment. This analysis will be similar In 
objective' to the analysis conducted by Small (1972); however, the data will 
be Interpreted ijn light of the theoretical model describe above. Finally, "V^^fH^^' 
based on present knowledge of the parameters of the labor market model and 
the program characteristics of the expanded youth programs, projections will 
be made of the Impact of these programs on youth imemployment In 1978-9* 




^ / I. ISSUES 

■■ ^ • ^ 

A. Net Job Creation - * ^ 

An, important determinant of a program's impact on eiq>loyment and unemploy- 
ment Is the extent to which new lobs or training slots axe created. In general, 
there are two methods by which federal employment arid training appropriations 
have impacts on the number of Jobs in a community.. First, the federal government 
may directly run programs either by using government facilities' and personnel or 
by contracting with private firms to manage programs. The Job Corps is an 
example of suchsdirect federal intervention. Second, the federal* government 
may mak# grants avsp.able to states and localities for the purpose of funding 
programs. The programs funded under Titles I, II, and 71 of the Comprehensive 
Employment and Training Act are exmple^ of the fe^ral grant approach to funding 



programs. Either approach may be .us4d to 'create subsidize^ Jobs In the 
public or private sector. 

^ Federal grants lead to an Increase in Job or training slots only if the 

federal fundfs do not replace state and local funds which woulcl have been spent 

1 

if the federal grant was not available. The process by which federal funds 

replace state and local funds is known as fiscal substitution. The consensus 

- * 

among economists who have studied this process is that fiscal substitution 
is more likely when grants place few restrictions on the use of fetderal funds. 
However, the process is likely to ^be quite complex, depending on a ^number of 
factors such as the preferences of state and local governments for types of 
programs, the size of the federal ^rant, requirements as to state and local 
conttibutions, and restrictions on the us'e^f the federal motley. Also, fiscal' 
substitution effects are likely to be spread out in time.^ ^ 

Let us consider how this process might operate in a GETA funded Title VI 
project. Suppose a grant is made to a city prime sponsor tb^ run a training 
program for high school dropouts. Now suppose the city already has a state 
funded program whic^ employs^nemployed jrouth. It is possible that the city " 
would decide to discontinue the state funded program/ once the federal CETA 
program was established. In practice, the phasing out of thk state funded pro- 
.gram might be gradual, not occurring until the next funding cycle, etc. But 
if the pattern of state and local expenditure is observed over a sufficiently 
long time and other factprs do not intervene, the fiscal^ substitution may show 
up in reduced state and ^J^cal expenditures. However, the process may be harder 
to detect than in this jsimple example. Suppc^se a state or locality is expanding 
its expend Iturei by 5Z each year. TheJh, in the year following the influx of 
federal CETA funds, state and local expenditures grow by only 2Z. To what 



extent can the alovdovn Ij^^the grovth of the state and local sector be attrl- 



buted to the federal ^grants? We cannot answer this question unless we know 

what the cTratxg^ In state and local expenditure would have been In the absence 

of the federal grant. If, In fact, the increase would have been 5Z and the 

riBite drops to 2Z then fiscal substitution reduces the rate of growth of state 

and local government spending by 3 percentage points. ^ 

Fiscal substitution causes a reduction In state and local expenditure 

below what It would have been In the absence of the federal grant. The reduc- 

tlon In state and local spending may ;be. distributed through time. Accompanying 

these reductions will be either (a) ,an Increase In the state and local current 

account surplus, (b) a reduction In debt, or (3) a 'reduction In taxes. The 

first result would create no jobs. The second might create Jobs Indirectly 

» _ 

by transferring resources Co bond holders and by possibly lowering Interesc 
rates ^and stimulating private Investment (however, these effects are likely '^ 

A 

to be slow and diffused). The third result would, create jobs by stimulating . 
private consumption, demand — ^chese Impacts are also likely to be diffused but 
not as much as the*- Impact o£ the debt reduction. / 

If, in the long run, the effects of ^fiscal displacement .ar^ to reduce 
taxes or retire debt, then the loss of public sector jobs is to some extent 
off est by the creation of new job^ In the private sector. The major dlsad- 
vantage to the reallocation of jobs from the public to private sector seems 
to be that the targeting aspect of the public jobs program is defeated since 
""the preferences of private employers dictate who is hired in the private sector 

...Jpfe^... , , 1 • 

However, the public empho^^^er^ of target groups. may be somewhat protected 

from the attrition inherent in fiscal substitution. If ^tate and local 



gov^mmenta Increase their employment o£ members of a target g^oup and reduce 
employment of other groups , then there may be a permanent shift In the pro- 
portion (and absolute numbers) of the garget group employed^ In the publlq 
sector. _ . • - 

To summarize, fiscal substltutlbn occurs when a state or locality substi- 
tutes federal money« for money which It would have spent in the absence of the 
federal grant. The effect of fiscal substitution Is to reduce \state and local 
expenditures relative to what they would have been ^If the federal grant had not 



been offered. This effect shows up in a reduced level or rate^f growth of state 

- \ r . 

and local expenditure over time If other factors do not ^Intervene. 



f^nds, ^ 

another type of substitution may occur If the \£€£ferally ft^ded program has 



In additldh to fiscal substitution o5_feder'al for non-federal 



a target group. State and local sponsors may decide to shift members of the s 
target group who would otherwise have t^een in state and local programs -'into 

federally funded programs. The result of this substitution may be ^ reduce' 

the number of new Jobs created f^v members of the target group.: Thlsvemploy^ 

meiit substitution may occur even if fiscal substitution occur. For 



example, suppose that a city would have employed 250 disadvantaged, /unemployed 
youth without a CETA program. If .the C^A program creates 250 job or-tralqlng^ 
slots, it is possible that the city may find a way of transferring the 250 

employees into the CETA program .and replacing ^hem with workers who are not 

> > 
disadvantaged, unemployed youth. / ' 

Iftill^ fiscal substitution reduces the total number of new Jobs created by 

a federal grant, employment substitution reduces the niimber'of new Jobs created 

for members of a target group such as dlsadvsitaged youth. ^ Both of these 

effects can limit the effectiveness of federal grant^ in creating new subsidized 



Job or training slots. In theory » thtt«« af facta apply aqu|illy vail to aub8i41zad 
Joba In both.Tha prlvkta and, public sactora. A prima sponsor could subatltuta 
a fadarally fundad projact for a locally fundad program to craata privaCa sactor 



jobs aa wallas for a locally fundad projact with public JoSs. Conaaquantly ^ 
tha af facts of fiscal and amploymant substitution should be vievad as broadly 
constraining tha affactlvanass of federal grants to increase the number, of 
private and public Jobs. - ^ 

There are ways in which federally funded programs can af^aot the number 
of Jobs in Che private sector independently of the fiscal and employment substi- 
tution Just* dlscusa^d> If Che federal projects compete with privateuactivities, 
t^ere could be a cutback in employment in the private sector. Sach displacement 
effects are unlikely if the federal projects are designed to expand goods and 
services in the public sector such as education. Second, there is the possibility 
that subsidized employment and training programs could attract labor away 
from private employers causing Chem Co incur increased costs in^Che form of 
eicher higher wages , greater expenditure on searcli activity, or Lost output 



res^nse 



due. Co increased duracion of Job vacancies. One response of employers mlghc 
be Co cuC tiack earploymanc reducing privace seccor Jobs. How likely chis 
concraccion In non^^ubsidiz^ private employmenc is depends on whether Che 
hiring behavior of firivaCe employers is affecced by chfe. exiscence Vf subsidized 

) . ■ ^ ■ / 

Jobs* and on whecher/f'irms respond Co labor shorcages hy reducing Che nuii^er of 

Jobs. ^ . ' \ V ^ \ X, 

If Che subsidized Jobs are narrowly Cargdced for .individuals who ^re un- 

- X ' ^- . 

likely CO be hired inco privace seccor Jobs, Chen disrupcion of privaCe employers 

hiring behavior is also unlikely "^'^en if privace employers do experience lator 



V 



J 

) 



shortagM^ chelr rcsponsft uy be to r«is# v^gts r«ch«r than to cut t>ack eaploy- 
mftnt^ This wage laflatlon haa actually baen touted aa a daalrabla Isrpact of 
public. etaployMnt programa by kpmm obaervtra bacauac It raiaaa vagea In low 
skill jobs. ^ *^ . ^ 

J 

To sunnnarlze, there are reaaona for thinking that aome contraction In 
demand ^or labor In the private sector may occur la reaponse to new subaldlzed 
Jobs. The effects occurring through direct 'competition -^between subsidized ^ 
activities and non-subsldlzed activities can bf kept at a minimum by focusing 

the subsidized iictlvltles on expansions of .public services or activities which 

i * ^ . * 

/ do not substitute for activities of privat^ firms. Thoae occurring through 

labor shortages Resulting from the subsidl^d> Jobs can be ml<ilmized by^ targeting 
^the subaldlzed Jobs for ^individuals not lillce^ to be hired^Ln the privatje sector* 

■ ' X ' - - ' 

E. ^ Impacts on Lai>^r Force Participation ^ ^ 

The fiscal and employment sabstltucionyef f ect^ Irythe public sec'tor to- > 
gather v^h responses hy private «f iii^UetenSlfie Kov many new Jobs are created 
and Che lndlvidti3ls tnat are hired into those Jobs. In general, a subsidized 
program ^^([ll cVeate new Jobs e^en though the number of new Jobs may be less 
*^ than the number funded under the program. The Increase in the number of jobs • 
may Increase .the zydmber of Ixxllvlduals in the active labor force (i.e., employed 
or looking for work) . ♦ ^ . * 

The Increase in labor force particlpaclon may occur in either of two ways. 
First, It may occur directly if the subsidized program takes in individuals who 



would not have been in the labor force. An increase in the measured labor force, 
would result ditectly In.mc^t. cases, because participants- ia mos-t empioyacnt atid 
training pro^cts are counted^as employed. Second, the rise in l&bor force 

ERLC „ . ^ 
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8 



participation could occur Indirectly as a result of Improvcnants In Job proa- 
pttcts In thm local labor markat. 



Indirect effact occuu when tha subaidizad program takea In Indlvlduala 



who ;would have been employed or unemployed if not in the subaidizcd program. 
When per8f;na who would have held, other Jobs are taken into the program^ there 
is an increase in Job vacancies outside of the program. Similarly, whe^ 
persons who would have been unemployed are inducted, there is a reduction^ in 
unemployment*^ The resulting increase in the ratio of Job vacancies to Job ' ^ 
seekers Improves the prospects of kny given job seeker for getting a job. 
This improvement in labor market conditions from the point of view of the 

Job seeker (the labor market becomes more of a seller's market) may attract 

3 

more people into, the active labor force. / 

If labor force participation incceases in response to the subsidized pro- ^ 
gram for either of the above reasons, the increase in employment will exceed 
the reduction in unemployment. 



\ 



C. Progrmm Characteristics 

Certain characteristics of employment and training programs affect 
impacts 6^ the total number of^jobs created, th^ allocation of these jobs 
to target groups* and thm number of unemployed. 

Job qxMtion will be dealt with (irst. As indicated in section A* fiscal 
substitution is reduced when projects are defined so that" they are poor substl 
tutes for projects that vould\tsve been undertaken in the absence of the 

V 

federal jpr^ut. This reduction In fiscal substitution means more '"bang'* for 
the federal *'buck** in creating jobs. Similarly, the incentive for state and 
"local governments to shift members of a target group off of projects funded 
^ by non-federal sources and on to projects funded by federal money is reduced 
if the fecjerally fdnded^ proi^rt Is targeted for the, long-term unemployed (or 
those out of the labor force). If those admitted to the federally funded 
programs are required to have been out of work for a length of time, this « 
requirement makes it difficult for employment- to be shifted from projects 
funded by non-federal money to those funded with federal money, since any 
individuals displaced from the former projects would have to be out of work 
for 4 length of time before qualifying for the latter projects. It may be 
easl^ for this type of substitution to ocdSt* when the state and local sector 
is expanding* In this case, the transfer of members of the target group to 
federally funded projects could be accomplished by not hiring target group ^ 
members i^new projects funded .by non-federal funds. > The unemployed not hired 
in the ntfiir state and local projects would then be eligible for the federally 
ftinded projects. - • . • . 

A number of other program characteristics affect the success of the job 
creation effort. The size of the federal granC (combined with state matching 



10 



funds if appropriate) tog»th«r with the fiacaf lubNCicution «ffect«, che^i^ 
labor intensity of the projecdi, and the average wage race .wirll determine 
the number of new Jobs created. Other factors equals more Jobs will be 
created by labor intensive projects and by low wage projeccs. 

Program characteristics are also important In determining what Impact 
the increase In the number of Jobs has on unemployment and labor force parti* 
clpatlpn. The following are particularly important: (1) the target group for 
the program and how effectively the program Impacts on the target group » (2) 
tke duration of Job or training slots, (3) phe J^ placement rates of indi- 
viduals after termination from th^^^ j^ram . (^4) program dropouV rates and 
the reasons for non-completion, (5) the program* s effectiveness in changing 
the- frequency and duration of an individual's future unemployment .\ Each of 
these factors will now be discussed briefly. 

Targeting . Programs can be targeted in a variety of ways. The prbgrams 
run under CETA are generally targeted for the unemployed « underemployed, and 
economically disadvantaged. The data on enrollees in CETA programs reveal 
that Title I enrollees are more likely to be young, economically disadvantaged, 
or members of minority groups » then those enrolled under Titles II and VI. ^ 
Title III authorizes a series of programs for special groups, the most important 
of which for the youth population is the Summer Youth Employment Program. This 
program is targeted. at economically disadvantaged youth aged^ 14 to^21. Generally, 
it wlll/be true that a program will have a larger impact on measured unemploy- 
1aent, if it takes in those who are unemployed or likely to become\unemployed. 
A program can h^e a large fraction of enrollees who would have been unemployed ' 
if it has been explicitly targeted on the unemployed, or if it has been targetjed 
on groups such as youth from low. Income families who have high unemployment 
rates. • 
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fundi if ApproprldCo) tog«ch«r with ch« fluc^f flubucltuclon «ff«cCA. thew 
labor inc«n«lcy of Che projtcds, and the average wage race virll dcCermlne 
Che number of new Jobs creaced. Other facCort equal, more Jobs will be 
creaced by labor incentive projects and by low wage projeccs'. 

* Program characteristics are also important In determining what impact 
the increase in the number of jobs has on unemployment and labor force parti- 
cipatipn. The following are particularly important: (1) the target group for 
the program and how effectively the program impacts on the target group, (2) 
tke duration of job or training slots, (3) (he j^ placement rates of indi- 
viduals after termination from th^^^ j^ram . (^4) program dropouV^ates and 
the reasons for non-completion, (5) the program's effectiveness in changing 
the- frequency and duration of an individual's future unemployment .\ Each of 
these factors will now be discussed briefly. 

Targeting . Programs can be targeted in a variety of ways. The prbgrams 
run under CETA are generally .targeted for the unemployed, underemployed, and 
economically disadvantaged. The data on enrollees in CETA programs reveal 
that Title I enrollees are more likely to be young, economically disadvantaged, 
or members of minority groups, then those enrolled under Titles II and VI 
Title III authorizes a series of programs for special groups, the most important 
of which for the youth population is the Summer Youth Employment Program, This 
program is targeted .at economically disadvantaged youth aged^lA to^21. Generally, 
it wil true that a program will have a larger impact on measured unemploy- 
Inent, if it takes in those who are unemployed or likely to become\unefflployed. 
A program can h^e a large fraction of enrollees who would have been unemployed' 
if it has been explicitly targeted on the unemployed, or if it has been targe tjed 
on groups such as youth from low income families who have high unemployment 
rates. • ^ 
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^ Duration. The length of time enrollees spend 'In'^the program will partly 
determine the aggregate impact of the progtam. The total number of jobs created 
c§2fNbe multiplied times the average duration of ^ participant in the program to 

' . ' ' ; J.; • • ' • ■ 

get a measure of total pei^scrn-years in the program. This measure of total 



person— years is the relevan^measilre for determining: the impact of the program 
^ on measured •unempl03nsent. Some fraction of the totfal person-years in the 

^ 's, 

program vould have shown up as person-years of unemployment in the absence of 

, f . . . . ^ 

the program. . . - ^ 

Job -Place^nt . While the initial impact of, a program can be gauged from 

the pre-pro gram labor force status of the enrollees, and the duration of the I 

program, eventually the enrollees miypt terminate from the program ana have an 

impact on measured uneipployment. To the extent that program terminees find 



jobs, the flow of persons cfUt of the program wi^l not contribute to measured 
unemployment. However, to the extent that they do become unemployed jobs 
seekers after leaving the program, they will increase unemployment. Other 
^factors equal, a program with a hi^h job placement rate will contribute to 
a larg;er reduction in unemployment than a program ;6rf.th a low placement rate. 
Data on placements must be interpreted with pare. ' Current CETA statistics 
make the distinction between "positive" and "negative" terminations.^ Posit^Te 
.terminations include transitions into jobs but also include transfers to other 
programs and entrance into school. These transfers should be netted out^to get 
a true measure of job plAcements,/ • 

7 ^ , ' - 

Dropouts. Dropouts from /programs are important for tjie same' reasons that 



other terminations ^re. The post-program labor force status of dropouts 



affects the program's Impact on measured employment. Dropouts pose more of 



a measurement proTjlem than completers because follow-up information is usually 

t 

worse for dropouts than for program completers* , 
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Impact on Futirrfe Unemploymeiit , To the gxtent that ^ program is successful 
"in infproving the future labor market experiences of its participanta, it .will 
have a larger impact in reducing tmemployment. These effects will be spread 
out through time, but should be observable if they are large enough and if a 
progi;am Remains in place for a long enough time. - The longer a program remains 
in place, the larger Is^ the fraction of the target group that has received, 
program treatments. Since treated individuals dfight to havej. low&r tmemployment 
rates, than untiffeated individuals, .the average unemployment rate should be £bwer 
than it would be in the absence of the program.^ This effect ±B likely to be 
smaller, for an age cohort such as youth .(J6-24) ^ince the fraction of people 
leaving the 'cohort as they "age" (turn 25) whd^have been treated will be. « ' 
greater than the fraction of entrants into the cohort (who turn 16) who have 
4>een treated. This attrition of treated ^Jxdiyiduals will diminish ti),e program's 
Impact on unemployment, but not eliminate it entirely. , c 

To stimmarize, the characteristics « of an employment or training program 
influence its impact on measured une^iployment . Restrictions on the use of 
federal funds and targeting employment* for the unemployed help to reduce fiscal 
and employm^t substitution which if unchecked could work', to defeat the objec- 
'< tive of the federal grants in creating jo'bs for special groms. The size of - 

■ • V - . ; 

the net increase, in expenditures combines with the degree of labor, intensity 
of the funded projects and the average ^wage rate to produce the increase in 
jobs attributable to the federal grant. . The process by which the increase 
in jobs gets translated into impacts on unemployment/ also depends on program 
characteristics. Particularly important in determining the impact on unemploy- 
ment are the targeting of the program for particular groups, ^^^e duration of 
time spent in the program by participants, the job placement and dropout rates, 
of the program, and the effectiveness of the program in reducing the frequency 



i^Q^^and duration of future unemployment. 



D'. \T1nrfng. o£ the )teipacts ^ ^ ''^ V. \ 

- The processes ;\diich -h^e be^ ^.escribed in the preceding sections will 

• • . ^ . " :'-v^ -::^"#. " ' - y/ ' • 

be spread oixt; In tisie. A full' d^jmlc analysis of th^' total impact of a 
prograoL on the' local labor mar^s^ ^^<^ld involve specifying the timing ^f each 
of the relevant proce^ses.^ ^ic^ puf taoj^edge^ of the timing of these responses 
is very limited, a better approach *xaay^'^'e^fc^ refer inore crudely to short-term 
impacts and longer term impacts. vTberfevafe' riSasons to think .that the short- 
term impacts vlll reduceZ^rakemployment ,and ^^n^ this reduction unemployment 
will be eroded /somewhat by longer^terAv^^dir^ct' impacts. 

. The literature ,011 pirt>lic sector ^t?^i6i5Lse suggests that fiscal substitution 
may not occur innnediatiely. If this is ipi^ thcn\the short-term impact of a 

federal grant' may be to increase the ^ nunnery. of j.obs by the full ^innber of new 

• . ■■ . . ' ■ ' * '.-^ - ^ ■ ' , ■ • 

slots created in tiiiB federally funded prqgrafli : If employment substitution 

' ' ^- ^ £ ' ^- 

similarly lags beliind the initial impact, tljteyshdrt-run impact may be to: 
increase j/obs for the target group. by-*the ^full numbei^^ slots in the new ^ 
program. • ' ^ . - V ' <- 

The discussion in section B on labor force? participaAon suggests that it 
may be useful to separate the induced changes in labbrt fotde participation into 
two categories : (a) those occurring directly because the program tak^s in 
individuals whq, would 'have. been out of the labor force and (b) those occurring 
because of an improvement in labor market conditi<^s whiclwilters behavior 
,^d causes more people to enter thef la'bor force (or\j^g renSrin in the labor 
force). The f4.rst effect is direct and immediate. Tfee j^cond is indirect 
and probably takes more time to develop. 

Another distinction ±hat can be made is betweet^^he short-term impacts 
occurring during the build-up period in which the program is taking in enrollees 
but none have yet been terminated from the program and the longer term impacts 
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which occur vfaen \:he program has matured and Is both taking in and terminating 

• .9 

' individuals* The short-term Impact on imexoploTTii^nt will be larger than the 
longer-term Impact unless the program pj^rtlclpants never become unemplpyed 
Immediately after leaving the program. - 

r 

Based on the above considerations, a short- run program lo^act can be 
analyzed under the assumptions o^ no fiscal or employment sxibstltutlon and ^''^ 
no changes In labor force partlclpatlpn except as produced by direct flows 
Into the program by people out of the labor force and no termination from the 
program. Th^ longer term Impacts can then.be analyzed by relaxing' these 
jpssumptlons. There is rea^n to think that the fiscal displacement effects ^ 
may taker the longest tlm^tOi work through, particularly, if state and local 



projects are piiased out by attrition. "Thus, a medium-term analysis of im(>actd^^^ 
might assume no! fiscal or employment substitution (or minimal. effects) , and . 
focus on the effect of termination from the program and changes in labor 



force participation. Then, a long-term analysis might focus on the combine:d. 
effects of fiscal and employment substitution^^ terminations from the progriam, 
and changes in labor force participation behavior. 

The data analysis i^ich is undertaken in section III of this paper will 
be to estimate the impart: of an jexpansion in ezi]tpli>yment and training programs 
on equilibrium. unemployment abstrac^ting from ^he issues of fiscal substitution 
in the public sector,^ loss of jobs in the private $ector, and changes in labor 
force participation in response to Improved job oppox^tunitles. In the sense 
that the analysis does not deal with all of the impact ^issues, it is a partial / 
analysis. .It lays the foundation for a total analysis \*iich will not be " ^ 
presented in this paper. 
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II. A MARKOV ANALYSIS OF EROGR^ TMPACT |f. \^ ^ 

On the basis of the considerations set out In section I, It Is possible 
to Identify eleven factprs which affect the magnitude of ' a program^'s lsq>act on 
unei!q>lo7isent« These factors' are (1) the size of the federal grant (In dollars), 
{ly the overhead rate of the project, (3") the average wage on training ^lovance 
(4) hours per week spent iti the program, (5) the average duration of time spent 
in the program,* (6) the distribution of enfolleeSf by pre-program labor force 
status^ (7) the distribution of terminees by pQSt-program labor forc^ status, 

(8) the normal turnover flovs in the target i>opulatlon, (9) the extent of fiscal 

• • • " 

substitution;- (10) the extent of sectoral displacement, (11) the resposne of 
labo/ force participation to changed local labor market condtllons, and (12) 
whether participants In th^ pr'ograip are. classified as employed, unenq>loyed, or 
not in the labor force^^ » . . 

The task of this section is to sped^fly a mathematical model which is con- 
sisteot with the considerations discussed in section I. Th^ program will be 
assumed to be in flow equilibrium in the s.ense that- the intake flow per period 

equals the flow of terminations (f )• The steady state number of program 
participatns will be denoted by G. For a program with a stock of ,G partlcl- 
pants, the outflow can be determined .from the average per* period probability 
of leaving the program (Pqq^*^ Tcl±b relation is: 

(1) " ' f'.-G ^GO ■ ' ■ 

The flow jequilibriuin cond£tion is then ^ • ^ 

(2) ' • . f^ - f'^* ^ • . • 

Equations (1) and (2) give the relation , between the stock and flows for a^ pro- 
^«'-am in equilibrium. ^ ^ 
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The model development will be discusse^ in three stages. Fli^st, the 
.factors which affect the equHbrium stock of partlclpatns (G) .will 6e identi- 
fied and discussed* It will be possible to r^resent the relation between G 
and the first four factors listed above in nsathematical terms. Next, the 
.factors affecting the flow through the program will te discussed. Third, the 
consequences of introducing the pr^ram as an additional state in a Markov 
probability model of the labor market will be analyzed. "Jhe resulting equili- 

brium stocks of empl'byment and unemployment will then.be derived and compared 

\ . \ * 

with the initial equilibriim before the program intervention. 

' ^ ' • ,' . ' ' . ■ - . 

, Determination of the Stock of- Program Partlcpants 

In this section, the process by wjilch federal spending creates new -employ- 
mextt is described and a simple mathematical model of that process is developed. 
Suppose a federal grant of F dollars per year is s^nt*on an employment, or 
training proram. Ignoring the effects of fiscal substitution and crowding out 
of private jobs foy the moment, the impact ofc the grant crn employment will 
depend on the overiiead rate and the average wage.. If the fraction of total 
expend^ltures that is not paid out* in wages to the target group is denoted by 
0 and the average hourly wage or training allowance is denoted by W,' the 

relation betweep the federal grant (F) and the total -annual hours of epploy- 

G * 

ment or training paid ^or by the grant (H^ ) is ^ 

(3) - F (1 - 0)/W 
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If the program is In place for the entire year and participants spend h hours 
per week In emplo^iaent or training, then the. total hours per slob per year 1$ h 

(4) h* - 52 X h 

The ntnnber of employinent or training slots (G) Is then 

- \ 

(5) G - H^/h* - F (1 -0)/wh x 52 

While G is thp total number of job (or training) slots created by the 
federal grant, not all of these will be net aev positions. . Some will substi-* 

ttite for jobs that would have existed without the new program (e*g*, fiscal 

f 

subsVltution or sectoral displacement)* If the numbeif of jobs for which the 

program slots substitute is denoted by J, then the net job creation (NJ) by 

- . ■ * ' . J i 

the program is 



f 



(6). NJ - G - J - (Fn - 0)/wh X 52) - J 



Determlnatlori of Entrance and' Exit Flows 

It the program operates so as to . spend! all of its federal grant, the number 
of -Job slots will all be filled and G will also be the number of persons In the 
program per period. The relation between the stock of patlcipants and the 
numJrer of persons entering and leaving in a period is given by equation (1) and 
(2)» To determine the equilibrium flows, the termination probability (P^) is 
required. 

Termination from a manpower program is never fully under^the control of 
.the program administrators. The program establishes an employment 6 training 
plan for an enrollee, whether the enrolled quits or is discharged prior to 
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' completing depends at least partly on Individual behavior and attltucfes* 'Tf 
the program length of stay is then In a steady state the termination pro- 
bability for completing will l)e 1/4. Suppose that the probability of a non- 

\ d 
completer leaving the program in a given period >ls F , then the average length 

of stay for dropouts (q) will be 1/P^. The average exit probability over both 

completers and non-completers will be 
• A. 

V ^GO " " i * ^ q 

^ere m is the fraction that are completers and n* the fraction that are drop*- 
^outs* 

Substitution of (7) and (2) into (1) gives the relation between the stock 

nd flows : ^ " , ^ ^ . 

(8) f^.- f^ - G (m ^ + n ^) ^ ' 

Further substitution of (5) into (8) gives the relation between the flows 



and all of the factors v^lch have been d^-scussed above; 
(9) f^ - f ^ - F(l - 0) (m ^ + n -|)/wh x 52 



Determi^tion of Labor Markifet Equilibrium 



paving traced through the impact of a federal grant on the number of parti- 
cipants^ the gross flows (into and out of the program, and the total stock of 
jobs plus, training slots, we are now in a position to analyze the program's 
Impact on. the labor market. The labor market prior to the introduction of the 
progranhwlll be described\by a Markov process with three states: employment, 
unemployment, and non-participation in the labor forc^ Denote the probability 



of transition from state i to state j by P^^ and the steady ata'te probability 



of beinj^ in state i bijf JI^. The steady state equllibrliia Is then de^si^rlbed by 



where 



n - ir p 



n - (H n n ) 

— -E' H N"^ 
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^UN 


^NE 
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and 



1 for all \ 



where E, U, and N denote asployinent, uneinployiDent and not In the labor force* 
For a given matrix P the equilibrium state vector may be determined uniquely. 

A manpower program may be introduced into this model by 'defining an addi- 
tioall state G, and a new state vector II - (I^ 11^^ 11^^ I^) and transition matrik 2 
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The first phree elements of the new state vector may thien be compared with the 

elements of the old state vector H, to see the Impact of the program on the 

' ^ ■ i 
distribution of persons by labor marke^^^tate. 

In order to derive the new transition matrix ^ , the following infor- 
mation is required: (1) the transition probab:^lities out of the program (Pq£» 
and Pq^)» (2) the transition probabilities into. the program (Pg^t 



and P\^)f and (3)''the post-program values for the nine transition probabilities 
NG 

of the three state labor oarketMoodfel. Each of these wil>l no%r be discussed. 

The transition probabilities for the transitions out of the progrgjn into 

the three other labot market states are determined by the probabilty of leavix|||p 

the program P » the de.rivation of ^ich ha:8 been discussed earlier, and the 
GO 

distribution of the exit flow between the three other labor market states* "If 

the fraction of j^he total ilow out of the program goings immediately into state i 
1 ' 

is denoted by. Z , th&x^ the three exit transition probabilities* may be written as 

p ■ p ^ 

^GE ^ ^ *^G0 -• ^ t 

^L2'> p ■ 2^ p V z . f_ ■ ^ 

^GU GO. . ^' w 



^GN ■ ^GO- 



The stayer transition P^^ is determined f rom ^the identity 

GG 



'GG " *GE *GU *GN 



(13) ' .'-P^ - 1-PgE-^GU-^GN 



• The^ transition probabilities for transitions Into the program nay be^ deter- 
mined using information on the ' following: (1) the total- flow into the program 
in ^y period, (2) the fraction of the flow coming from each of l^he threa< labor 
market states, (3) the stock of people in each labor market state. 

The total flow into the program can be determined for a program in equili- 
bri\im using equation (2). If fthe fraction of flow coming from state i is de- 
noted by S^, and the number^of people in the labor market state of employment, 
unemployment, and not in th^labor force are denoted by E, U, %nd N, respeo- 
tively, the entrance transition probabilities ^an be written as j 



f^S° ' ' . ' 

.I.N' - ' - ■ 

*^NG N 

/ Final l^Tj^. the post-program. matrix of transition probabilities for the three 
\ - • ' 

labor oazket States (E, U, and H) may bie determlnecL-^f It is known how the Intro- 

ductlon of the prograi^ affects^ those transition probabilities. The assumption 

which will be made 1^ that the probability of a person In state 1 entering the 

program la Independent of the probabilities of^^antering any of the other states* 

1= * / * 

On this assuhmtlpn, the post-program translt4.on probability P.. may-be %n:ltten 

■ :{]■■. . ' ' 

as ■ ' , - 



This assun^tloti Implies that all of the elements In a given rov of the pre-* 
program trans lt.lon^ probability siib-matrlx are reduced by the same proportion 
(multiplied by (1 -^.^) ^Ich Is the same for a given row). 

Ivy ^ 



With these assximptlons, the four state Harkov process may be solved 
the post^rogram equUlbrlimi values of and M* These post-program values 

may the4 be compared with' the pre-program values to obtain estimates of program 
jLmpact^o^ the labor market*^ 

The effects of fiscal displacement , sectoral displacement » and changes In 
labor force participation may then be Introduced to obtain an estimate of total 
program Impact. 
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•* III, MIA. ANALYSIS ^ 

In this section, the Markov ^odel de^rlbed in section. II vlll be ap- 
piled to determine the lispacts ^ programs with different types of character- - - 
Is tics. To describe die national labor market for young people. Current 
Population Survey data on monthly gross changes In labor force status are 
used. The year 1977 Is taken as a base* year In determining what the Impact 
of prograu might be. The labor market equilibrium for 1977 Is estimated 
using CPS data. Then programs of hypothetlc*al size and characteristics are 
Introduced and their Impact on the labor market equilibrium assessed. ' ^ 

At the time this paper was written, data on gross changes in labor 

^ 8 
force status for young people was available up through September 1977. To . 

estimate the equilibrium distribution of youth by labor force category for 
1977, an approximate procedure was used. First, the average monthly proba- 
bilities of changing labor force state for 1976 were calculated for each of 
eight demographic groups created by stratifying the sample Into two age 
groups (16-19, 20-24), ^two sex groups, and two race groups (white, non-white). 
These probabilities were ^hen adjusted to approximate 1977 values by multiply- 
ing each probability by the 9 month (January-September) average of the ratio of 
the 1977 transitiqn probability to the 1976 transition probability* In general, 
the economic situation improved from 1976 to 1977 so that unenq>loyment d^ 
decreased and employment increa^ed^for the groups. In Appendix A, the average 
1976 monthly transition probabilities for each of the eight groups are re- 
ported along with the adjustment factors and the estimated 1977 t^j^nsltlon 
probabilities. In Table 1, the estimated average 1977 transition probablll- 
tifes for the eight groups are reported. The equilibrium state distribution 
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TABLE 1 



/ t?roup 



White Fenales 
16-19 

White Females 
20-^ 

White Males 
• 16-19 

White Males 
20-24 J 

NoQ-^lte 

Females 
: 16-19 

Non-White 
Females 
20-24 



ESTIMATED AVERAGE TRANSITION PROBABILITIES 
\ FOR EIGHT DEMOGRAPHIC GROUPS FOR 1977 



Transition Probailllty* 



** 



EN EU EE NE NU NN 



UE 



UN UU 



•106 .033 .861 .102 .069 .829 .274 
.046 .020 .934 .074 .052 .873 .290 



.438 

.239 :.471 



.094 .043 .863 ..144 .082 .774 .303 .260 .436 



.029 .030 .941 .159 .086 .755 .345 .111 .545 
.152 .055 .793 .044 « .076 J880 .150 .455' .395 



.058 .036 .906 .060 .0^4 .845 .140 .322 .538 




Nonf White 
l^les 
/l'6-19 

Noo-Whlte 
Males 
20-24 



1^ nJ72 7759 :TJ92 TIUT — aHlTT 7IS5 7SW TT^T 



.042 .051 .907 .110 " .120 .770 .19a .146 .664 

4 



The transition from state A to state B is denoted by AB where A and B 

can take on values E, U, and N representing employment, uneoiployment, 

and not In the labor force, respectively. ' 

f 1 



The stayer transition probabilities uere computed by subtracting the 
sum of the two mover transition probabilities from one, so that the rows 
of the Markov matrix sum to one. 
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that are produced by solving a Markov process vrith those transition probablll 

ties are given in Table 2 along with the actual annual averages fot 1977 as 
9 

reported hj BLS. 

The discrepancies between the ^uilibrium values and the reported BLS 
values are large^ enough to cause some conceFQ. There are three possible 
explanations for the discrepancies. First, the labor market in 4^2^ could^ 
ftave been out of equilibrium so that the equilibrium and actual values are 
different, ^econd, the* adjustment procedure which was used in arriving, at 
1977 transition probabilities may have been deficient because of the missing 
data for the last three months. Third, the equilibrium values computed from 
the transition probabilities may be Inconsistent with the data from the full 
CPS because the gross change data are based on a subs^^e of the full CPS 
sample. 

The last explanation deserves further discussion. The gross change data 
are based on. approximately two-thirds of the total CPS sample. One~quarter 
of the CPS sample households drop out of the sample in each month and are^f^ 
replaced by new households. Since it is impossible to interview members of 
the households which enter and leave for two consecutive months, only ^ree- 
quarters of the sample may be used in matching identical persons from one 
month to the next. In addition, some of the households are not successfully 
re-interviewed even though they are in the sample frame. As a result, the . 
gross change data are based on only a portion of the full CPS. Because the 
gros^(^^~cB»ige sample is a subsample of the CPS, there is no guarantee that the 
grosa changes in that subsample will be Consistent with the observed changes 
in th€(^ull CPS. , • 

The explanation for the observed discrepancy between the equilibrifti and 
Q ctual distributions will not be pursued further here. It is not crucial to 

ERIC . / 
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that are produced by solving a Markov process with those transition probablll 

ties are given In Table 2 along with the actual annual averages fot 1977 as 
9 

reported by HLS. 

The discrepancies between the ^ulllbrlum values and the reported BLS 
values are large^ enough to cause some concern. There are three possible 
explanations for the discrepancies. First, the labor market In 4i2i^ could^ 
ftave been out of equilibrium so that the equilibrium and actual values are 
different, ^econd, the adjustment procedure which was used in arriving, at 
1977 transitix>n probabilities may have been deficient because of the missing 
data for the last three months. Third, the equilibrium values computed from 
the transition probabilities may be Inconsistent with the data from the full 
CPS because the gross change data are based on a subs^^e of the full CPS 
sample. . ^ , 

The last explanation deserves further discussion. The gross change data 
are based on. approximately two-thirds of the total CPS sample. One-Quarter 
of the CPS sample households drop out of the sample in each month and are^f^ 
replaced by new households. Since it is Impossible to interview members of 
the households which enter and leave for two consecutive months^ only ^ree- 
quarters of the sample may be used in matching identical persons from one 
month to the next. In addition, some of the households are not successfully 
re-interviewed even though they are in the sample frame. As a result, the , 
gross change data are based on only a portion of the full CPS. Because the 
gros^^^"cB«ige sample is a subsample of the CPS, there is no guarantee that the 
gross chaiiges in that subsample will be Consistent with the observed changes 
in th€(^ull CPS. , • 

The explanation for the observed discrepancy between the equllibrlftn and 

Q :tual distributions will not be pursued further here. It is not crucial to 
ERIC , / : 
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TABLB2 



MARKOV EQUILIBRIIM AND ACTUAL VALUES FOR 
EMPLOYMENT AND UNEMPLOYMENT IN 1977* . 
(Thousands) 



Markov Equlllbrlua 



Actuals 



Unet^loynent 



Unenploynent 



Sub-Group 


' Population 


Enplovnent 


Unenploynent 


Rate 


Enployneiit 


Unenploynent 


Rate 


NM 16-19 

• 


6,962 


3,93? 


646 


14.1 


. .3,824 '~ 




15.4 


VN 20-24 


/ 7,985 


6,357 . 


611 


8.8 


6,286 


(84 


. 9.8 


WF 1^-19 i 


' J,017 


3,#6 


560 


14.7 


S 3,222 


639 


16.6 
















8,375 


• 5,161 


472 


8.4 


• 5,112 


' 544 

• 


9.6 


NM 16-1§ 


1,204 


378 

r 


175 


31.6 


329 


198 


37.6 . 


NH 20-24 


r 

. 1,188 


'724 


203' 


21.9 


m 


211 


.22.5 


NF 16-19 


1,287 


282 


135 


32.4 


/261 


173 


< 

•39.9 


NF 20-24 


1,464 ■ 


664 


178 


21.1 


/656 


. -206 


23.9 



I \ 



iploynent, Unenplo)nnent, And Population figures are rounded to the nearest' i^'ole nunbi 



the major purpose of thle peper that the equilibrium values be very close to 
the actual values. If the reader wishes, he may Interpret the eqixillbrlum 
values as hypothetical and Interpret the results th^t follov as' being the 
Impact that employment and training programs have on that hyp6 the t leal - 
equilibrium. The values of the transition probabilities used to create the ^ 
labor market environment prior to the introduction of the program(s) were 
selected to approximate the conditions existing for youth in 1977. More 
ref Ijned estimation of ^hose transition probabilities woiild >not substantially 
alter the results of the Impact ^ analysis since the concern is primarily with 
the change in the equilibrium that results from the introduction of new* 
programs ra'ther than the level, of the new equilibrium. 

The -first type of empirical analysis presented here is an analysis of 
the relation beti^en the number of program Job or training slots (G) and the 
following variables: the federal grant^(F),, the average hourly wage rate (W) , 
the fraction of the grant going to non*vage e3q)enditures (0), and the number 

■ ■ • P 

of hours per week spent in. the program per participant (h). In Table 3» a 

, v.. ^ ' 
range-'of values^for number of Job/training slots (rounded to the nearest 

whole number) are given corresponding ta a number of ^assumptions about 0, 

and h for a federal grant of a million dollars per year. As can* be seen in 

Table 3, a million dollars produces any%^ere from 130 to 1,306 Job training 

slots* The two extreme values correspond to extreme estimates about hours 

pe^ week, wage, and overhead rates. The 1,306 slots were generated by a pro- 

gram with minimal hours per we^ (3), low^ overhead (lOZ) , and minlmum^age 

($2.65), while the 130 slots were generated by a program which offered 

full-*tlme slots (40 hours per week), a higher overhead rate (20Z), ahd a 

higher wage ($2.90). 
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TABLE 3. , 

NUMBER OF JOB/TRAINING SLOTS CREATED BT A 
FEDERAL GRANT OF ONE MILLION DOLLARS* 



Aasimptlon 
1 

, 2 ^ 
■ 3 
A' 

6 

7 
8 
9 

10 

11. 

12 



Job/Training 
Slot a 




Overhead 
Rate 

102 
lOZ 

ioz 

lOZ 
lOZ 
lOZ 
20Z 
20Z 
20Z 
20Z 
20Z . 



Hourly 
f Wage 

I' 

$2.65 

$2.65 

$2.65 

$2.90 

$2.90 

$2.90 

$2.65. 

$2.65 

$2.65 

$2.90 

$2:90 

$2.90 



H(|^8 per 
Week 



5 

20 V 
40 

5 
20 
40 

5 
20 
40 

5 
20 
40 



^Assumes no substitution of grant funds for other funds. 
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The labor market slmulatlona which are reparted In the remainder the 
paper mill be baavd on aasumptlpn aer number 2: 20 hours per ^ei^» lOZ over* 
head rate, and minimum wage In the context of a federal grant of 500 million 
dollars. This federal outlay, is assumed to be an Increase ove^ what was spent 
In 1977. The labor market Impact of such an outlay will now be examined* 

Setting aside Issues of whether the jobs created by the federal grants 
replace Jobs that would have existed In either the public T>r private sector 
for the moment. It can be seen that under assumption set 2 the federal grants 
produce 163,280 job/ training slots The Impact o£ such a permanent 1)rogram 
on the labor market for youth will now be determined under a variety of assump- 
tlons abour the targeting of, the program and the average lei^th of stay In the 
program. 

The notation used here will be Identical to that of section II.' The 

variables defined there and the relations among them: will be briefly reviewed - 

here before presenting the empirical results. The key variables are: ^ 

G number of program slots 

1 • length of stay In the program • ^ 

f^ ■ total monthly flow of persons into the program 

f^ «■ total monthly flow of persons out of - the program 

- the fraction of the entry flow (f^j ^ ^ ^. ' 
^Ich comes from state 1 . - ■ 

- the fraction of the exit flow kf^) ^ 
which enters state 1 

P^j - . the probability of transition from state 1 to 

state J before 't;he programme Introduction , (1 » E, D, N) 
PgO * probability of leaving the program In each nfontj^. 

Fqi " the probability *of transition from the program -Into 
' state 1 (1 - E, D, N) 

^IG ■ probability of transition ^om state 1 Into ^ 

th^ program (1 ■ E, D, N) ^ 
n m the Markov state vector before the program Is 

introduced (1x3) * 

" the Markov state vector after the program is 
Introduced (1 x 4). 



i 



ERIC 



31 



29 . ^ / 

Th# equations relating these verleblee end vectors ere sumi&erlxed In 

Appendix B. A seperete Markov process may be defined for each demographic 

groupt so that there will be on^ set of the variables defined above for 

each group. For the' purposes of the simulations* the P^^ were assumed to be 

those given In Table 2. For all of the simulations « the length of stay In- 

the program was assumed to be six months ■ 6).^^ The numb<^ of program 

slots (G) was set equal to 163,280. These slots were distributed across 

demographic groups In population to the size of^thelr equilibrium labor force. 

The program was assumed to be constant^n size so that the flow of entrants 

I - ' t 

equaled the f low« of termlnees. These assumptl,ons Imply that f - f • 2721^, 

— * 

and that Pqq • 

The assumptions Chat were varied In the simulations included: (1) the 

' 1 • 

distribution of entrants by labor market state prior to entrance (S (2) the 

distribution of program^ term! necs by the labor market state they enter when 

they leave the program. . * 

In the following table, the impact of the expanded manpower programs 

on the equilibrium distribution of individuals by labor ^orce state is 

shown: The tables' report the asployment, unemployment,.* and unemployment 

rate which occur in the post^program equilibrium -And^the deviation of these 

, / * , i * ■ • 

values fxom: the .pre^program equilibrium valued reported In Table 2. The 
Impact on the tmemplgyment. rate is given under * thrtt^^ssumpt ions aboui: how 

program participants are classified: (1) but of tWlAabor force, (2) em- 

» • , - • , ^ * * 

ployed, and (3) unemployed. The second assumption wotild be appropriate ^ 
If the program ^provided jobs* The first ot the third woul<l appiy if the 
program*' did #not provide jobs. In the latter case, the program participants 
would be counted In the labor force only if they were looking for Jobs. 
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TABLE 4 

EMPLOYMENT AND UNEMPLOYMENT AFTER 
THE PROGRAM IS IN PLACE 



Simulation No. 1 





Jl 


■ 6 




- 2 


- .6 


















• 6 


- .2 














• 


. s«- 


• mm 












Group 


G 


EMP UNEMP 
(In thousands) 


* 

DRl 


UR2 


UR3 


AnRi** 




Al 


WMI6-19 


79 


3.896 


637 


• 

14.0 


13.8 


15.5 


-0.1 —0.3 


1.4 


1^20-24 


79 


6.301 


600 


8.7 


8.6 


9.7 


-0.1 


-0.2 


0.9 


WP16-19 


67 


3.355 


568 


14.5 


14.2 


15^ 


-0.2 


-0.5 


1.2 


WP20-24 


64 


5.146 


461 


8.2 


8.1 




-0.2 


-^3 


0.9 


NM16-19 


9 


370 


170 


31.5 


31.0 


32.6 


-0.1 


-0.6 


1.0 


HH2a-^4 


11 


720 


200 


21.7 


21.5 


22.7 


^.2 . 


-0.4 


• 0.8 


NP16-19 


8 


282 


134 


32.2 


31.6 


33 .5 . 




-0.8 


1.1 


NP20-24 


10 


662' 


176 


21.0 


20.8 


21.9 


• -0.1 


-0.3 


0.8 



URly IIR2» and DR3 are the post-program anemplojnDent rjites with the program' 
participants counted as out of the labor force^ employed^ and unemployed, 
respectively. ^ ' . 

' • '^^^ * 

AORl^ AnR2;^and AUR3 dendte the differ^cice Between the preprogram equLll- 
brlum unemplbTnent .rAte in Table 2- and 'therpoat^r^ram values of UKI, nR2» 
and DR3, respectively [iSIJRl^ • URl - DRAwhere OR is the pre-progfkm unemploy- 
ment rate] • \ ^ 

f - 
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TABLE 4 
(eontlnuAd 



S Inula tlon No. 2 



Jl - 6 



S'^ . .2 
S° -'.6 



.2 



Z^.l 



t 

Group 


G 


BMP UNEMP 


^\ 
URl 


UR2 


UR3 


ADRl 


AUR2 


ADR3 


(in thousands) 








UM16-19 


79 


3,912 632 


13.9 


13.7 


15.4 


-0.2 


-0.4 


1.3 


WM20-24 


79 


6,319 594 


8.6 


8.5 


9.6 


-0.2 


-0.3 


0.8 


WP16-19 


67 


■ 3*370 564 


14.3 


14.1 


15.8 


-0.4 


-0.6 




WF20-24 


64 


5,168 -456 


8.1 


§.0 


9.1 


• -0.3 


-0.4 


0.7 


, NM16-19 


9 


371 170 


31.4 


^ 30.9 


32.5- 


-0.2 


-0*7 


^ 0.9 


NM20-24 


U 


723 c 199 


21.6 


21.3 


22.5 


-0.3 


-0.6 


0«6 


OT16-19 . 


'8 


. 283 - 134 / 


32J. 


. 31.5 


33.4 


-0.3, 

r 


-Q.9 


1.0 


, NF20-24 


10 


666, 175 


JO*. 8 


20.6 


21.7 


• -0-3 


-0.5 


0^6 



I 
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TABLE 4 
feewtlnu«d) ^ 



Simulation No. 3 



Jl - 6 



S«-0 
S°-l 
S«-0 



- .6 

- .2 
Z« - .2 



Group 



G EMP UNEMP ' 

(In thouaanda) 



URl 



UR2 



UR3 



AORl 



^PR2 



ADR3 



t ■ 



«M16~19 


79 


. 3,899 


634 


14*. 0 


13.8 


15.5 


-0.1 


-0.3 ; 


1.4 


UM20-24 


79 


6,303 


596 


'8.6 


8.5 


9.7 


-0.2 


-0.3 


0.9 


Wn6-19 


67 


3,358 


.'565 


14.4 


14.2 


15.8 


-0.3 


-0.5 


1.1 


Wi'0-24 


64 


5,138 


455 


8.1 


8.0 


9.2 


-0.3 


-0.4 


0.8 


NM16-19 
^W20-24 

» * 


9 

LI 


^0 

721 


170 • 
199 V 


31.5 
21.6 


31.0 
t 

21.4 


32.6 . 
22. *6 


• -0.1 
-0.3 


-0.6 
-0.5 


1.0 
0,7 


NF16-19 


' 8 


282 


134 ' 


32.2 


31.6" 


33:5 


\ -0.2 


-0.8 


1.1 


! ' nF20-24 


10 


' ' 664 

.-1 


176' ^ 


21.0 

* 


^0.7 


21.9 


' -0.1 


-0.4 


0.8 
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TABLE A 

(contlntMd) 



t K 6- 



Slaufjitlon So. 4 



-0 

s". 1 
s" • 0 



Group 



G EMP ONEMP 

(In thouaandt) 



URi SSI SSi 



13.6 Jf^3 



WM16-19 


79 


. 3. 


914 


629"' 


13.8 


13.6 


WM20-24 


79 


6. 


321 


589 


8.5 


8.4 


wn6-i9 


67 


3, 


373 


561 


14.3 


14.0 


WF20-24 


64 


5. 


160 


451 


8.0 


8.0 




9 




371 


169 


31.3 


30^ 




11 




724 


198 


21.5 


21.5 


NF16-W 


8 




284 


134 


32.1, 


31.5 


■F20-24 


10 1 




666 


175 


20.8 


20.6 



,9.6 
15*7 

3'2.4 
22.4 
33.3 
. 21.7 



-0.3 -CU5 
-0.4 



-0.3 
-0.4 
-0'.4 

-0.4 
-0.3 



^.3 



-0.7 

'-0.4 

-0.8 

-0.7. 

-0.9 

-0.5 




The iBportance of how the protran participants are classified (e.g., 
employed, unemployed, ^^p^^) standa out very clearly In Table 4. In simula- 
tion li the program's Impact Is to reduce the unemployment rate by anywhere 
from 0.1 to 0.2 percentage points If the participants are counted as out of 
the labor force and by anywhere from 0.2 to 0.8 percentage points If ^the 
participants are counted as employed. By contrast. If th4 parWclpants are 
eoun^ as unemployed, the unemploym^t xate actually Increases by anywhere 
from 0.7 to 1.4 percentage points. 

The Importance of placing program termlnees In Jobs can be seen by compar- 
ing the impacts In simulation 1 with those In simulation 2. In simulation 1, 
60 peVcent ot the termlnees enter job^ In simulation 2, all of the termlnees 
enter jobs. If the program participants are counted as not In tke ^abor force, 
the unemployment rate reductions in simulation 1 range from 0.1 to^O.2 percent- 
age points, whUe the reductions in simulation 2 rang^ from 0.2 to 0.4 percent-^ 
age Mints* ^ . " * * 

The Importance of targeting a program on th4 unei^ployed can be seen by 
] ' " . V 
comparing the Impacts J.n ^^Imulation 1 with those in simulation 3. In simula- 
tion ll the program was assim^d to take 60 percent of its participants from 

the unemployed pool, whereas in simulation 2, the program was assumed to dr«r 

/ * 

all oi fttn participants fro% the unMploycd. If program participants are 
claasifirfl as not In the llbor force, the progrma impact is to reduce a group's 
unmployment rate by anywhere from b.l to 0.2 in Simula tioti 1 and any^ere . 
from 0.1 to 0.3 in simulation 3. 



Uhen the program is assmed to take in only the gaesployed and placje ^11 
of its graduates In jobs, the reductions in the unemployment rate range from a 
0«3 to 0«4 (a8Sifld.ng diat program participants are counted as being out of the 
labor force)* ^ ^ 
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IV. concLnsxows « 

This p«p«r has prwsatsd « discussion^ ths Issuss rslstlog to ehs lapsct 
of govsrmsat asnpovsr programs oa jouth unsBploytaMat* PrsllBlnsry Mplrlcsl 
sstlutss of ths posslbls lapsct of sa Incrssss In govsrnMnt sp#ad£ng of 500 
ailUon dollars (163.280 jobs or training slots) havs bssn pr)Msntad« Thsss 
•stlaatss ars basad on a Markov aodal In vhlch tha flov of Individuals out of 
manpower prog rsM aqua Is tha floir Into thosa prograss In aach parlod« Tha 
lapact of a program vlth spaclflad charactarlstlcs on tha distribution of i^n- 
dlvlduals by tha labor narkat statas of amployMnt, unsBployMnt, and not-ln- 
tha labor forca vas datanlnad. Tha Impact of spaodlnt 500 million mora dollars 
on youth manpower programs provldln^^nlmum vaga slots for 20 hours par*waak 
vlth an ovarhaad rata of 10 parcant ms a raductlon in unanploymant ratas for 
tha raca, age, sex groups examlnad of batvaan 0*1 to 0«9, dapaodlng on tha 
assumptions made about targeting and Job placoMnt aftar tarmli^atlon from, tha 
program (If program partlclpaxvts^^ira counted as either employe^ or not In the 
labor force). These estimates overrate the Impact of auch prograM to the 
extent -that they Ignore the loss of jobs due to fiscal substitution and ^ 
sectorld displacement. On the other hand^ they may understate the longer^ 
term Impact, alnce they Ignore any changes In future labor market experience 
i#hlch are caused by the program. The paper hks laid the foundatlpn for future 
examination of ^ssues such as the Impact of fiscal aubstltutlon and sectoral 
displacement on the number of jobs n^allAle and the long-term of manpower 
programs that may come about if tMm tm^% Imbor market experiences of pro- 
gram participants are altered. 
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la fueura rastta^eh, an *€C«ipe will b« ouda co alaulat« eha ijq>aee of 
actual aanpowa^ prbfraM on eha Job aarkae for jrouth. Thla will ba dona by 
aatlmatlnc eha valuaa of paraaacyra auch aa thalr langeh of aeay In tha pro- 
Sran, and tha fractlona of tha ^tal participanta aataring froa and daparting 
to apaclf Ad labor markat atataa, and ualng tha aatlaatad valuaa in Markov 
blnulatloosa v 
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Avcrg>if Tranatttoti Pr gbab 11 I t l< n and 
AdJusCMoc Faccor* 



Croup and 

Tranalclon 

Probablllcy 



WM16«19 



WM20-24 





1976 
Avaraita 


Faccor 


19 77 
Eac. Av«. 


1976 
Avaraft* * 


Adj. 
Factor 


1977 
Eat. Ava. 


EN/E 


.1008 


.9350 


.0942 




.0279 


1.0233 


.0286 




EU/E 


.0459 


.9308 


.0427 




.02ZD 


1.1103^ 


.Q300 




EE 


.8533 


1.0118 


.8634 


(.8631)* 


.94^3 " 


.9962 


.9397 


(.9414) 


NE/N 


.1402 


1.0243 


.1436 




.1516 


1.0504 


.1592 




NU/N 


.0820 


1.0045 


.0824 




.0940 


•9102 


.0856 


• 


NH 


.7778 


.^989 


.7770 


(.7740) 


• 7544 


• 9911 


.7477 


(.7552) 


UE/U 


.2600 


1. 1657 


.3031 




• 3082 


1«1181 


.3446 




ON/U 
UU 


• 23^3 
.5057 


!• 1119 * 
.9003 

WF16-19 


.2605 
.4553 




• 0956 

• 5962 


1.15o6 

* 

.8902 
VF20-2i 


.1108 
.5307 


(.5446) 

- 


EM/E 


.1136 


.9348 






.0500 


.9216 


0461 




EU/E 


.0315 


l.t)463 


.0330 




.0202 ^ 


.9716 


.0196 




EE 


.8549 


1.0074 


.8612 


(.8608) 


.9298 


1.0051 


.9345 


(.9343) 


NE/N 


.1069 


.9536 


' .1019 




.0717 


1.0376 


.0744. 




SU/H 


.0679 


1.0194 


.0692 




.0515 


1.0189 


.0525 


• 


NN 


.8252 


1.0066 


.8307 


(.8289) 


.8768 


.9774 • 


. .8570 


(.8731) 


OEAI 


.2650 


1.0357 


.2745 




.2482 


1.1687 


.2901 




UH /U ' 


.2981 


.9656 


.2878 




^2109 


1.1343 


.2392 




UU 


.4369 


1.0368 


.4530 


(.4377) 


.5409 


.8289 


.4484 


(.4707) 



ERIC 



4'j 



36 



la futur* rttsaak-eh, an *tt«ipc vlll b« Md* to aiaul*t« tha ispcct of 
actual unpowa^ prbgraM on tha Job aarkat for jrouch. Thla will ba doaa by 
aaclaaclnt tha valuaa of paraaaclra auch aa thair langth of atay In tha pro- 
gran, and cha fractlona of cha ^cal partlclpanta ancarlog froa and dapartlng 
to apaclf Ad labor markat atataa, and ualng tha aatlMtad valuaa in Markov 
hinulatlona* v 
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^vaf ^^IH T rtiH< 1 1 tot i Pr pbtt b 11 1 1 l< n and 
AdJu»CMnc Paccors 



Croup and 

Tranalcloa 

Probablllcy 



WM20-.24 





1976 
Avaran* 


Factor 


19 77 
Esc. Avs. 


1976 
Avs rafts * 


Adj. 
Factor 


1977 
Est. Avs. 


EN/E 


.1008 


.9350 


.0942 




.0279 


1.0233 


.0286 




EU/E 


.0459 


.9308 


.0427 




.t)2ZD 


1.1103^ 


.0300 




EE 


.8533 


1.0118 


.8634 


(.8631)* 


.94S3 " 


.9962 


.9397 


(.9414) 


NE/N 


.1402 


1.0243 


.1436 




.1516 


1.0504 


.1592 




NU/N 


.0820 


1.0045 


.0824 




.0940 


.9102 


.08*56 


• 


NN 


.7 778 


.^989 


.7770 


(.7740) 


• 754A 


• 9911 


.7477 


(.7552) 


UE/U 


.2600 


1. 1657 


.3031 




• 3082 


1«1181 


.3446 




UN/U 
UU 


.23f 3 
.5057 


1. 1119 • 
.9003 

WF16-19 


.2605 
.4553 




• 0956 

• 5962 


l^loob 

* 

.8902 
UF20-2^ 


.1108 
.5307 


(.5446) 

- 


EM/E 


.1136 


.9348 






.0500 


.9216 






EU/E 


.0315 


l.t}463 


.0330 




.0202 ^ 


.9716 


.0196 




EE 


.8549 


1.0074 


.8612 


(.8608) 


.9298 


1.0051 


.9345 


(.9343) 


NE/M 


.1069 


.9536 


' .1019 




.0717 


1.0376 


.0744. 




SU/N 


.0679 


1.0194 


.0692 




.0515 


1.0189 


.0525 




NN 


.8252 


1.0066 


.8307 


(.8289) 


.8768 


.9774 • 


. .8570 


(.8731) 


vz/v 


.2650 


1.0357 


.2745 




.2482 


1.1687 


.2901 




US /U ' 


.2981 


.9656 


.2878 




1 2109 


1.1343 


.2392 




UU 


.4369 


1.0368 


.4530 


(.4377) 


.5409 


.8289 


.4484 


(.4707) 
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xur ^ r till y A 

(continued) 


». 










Nm6-19 


• . i> 




NM20-24 




* < 


^^^^^ 


X J* « 

Factor 


1 077 

Est. Ave. ^ 


Average 


Factor 


1 Q77 

Est.. Ave. 


EN/E 


.1492 


^1.1340 


.1692 " 


.0392 


1.0652 


.0418^ 


EO/E 


.0697 


1*0341 


.0721 


.0477 


l.a717 


.0511 


EE 


.7811 


.9689^' 


.7568 (.7587) 


.9131 


.9931 


.9068 (.9071) 


, NE/N ' 


.0748 


1.2359 


.0924 


.1233 


.8930 


.1101 


NU/N 


-.0896 


1.1252 


.1008 


.1269 


.9432 


.1197 




.8356 . 


.9616 

•* 


.8035 (.8068) 


.7498 


1.0302 


yT7725 (.7702) 


- UE/U 


.1601 


1.0312 


.1651 


.1968 


.9662 


.1902 


UN/U 


.3617 


1.0492 


.3795 


.1643 


' .8870 


.1=457 




.4782 


.9529 

r 

♦ NF16-19 


.4557 (.4554) 


.6389 

- ■ 


1.0414 
NF20-24 


.6653 (.6641) 


EN/E 4 


• • 

.17-77 


.8546 


.1519 


.0610 


.9568 


.0584 


EU/E 


.06^8 


.8034 


.0553 


.0311 


1.1486 


.0357 


EE 


- .7542 


1.0567 


.7970 (.7928) 


.9079 ' 


.9977 


.9058 (.9059) 


V NE/N 


.0501 


.8748 


.0438 


.0606 


.9966 


.0604 


NU/N 


.0767 


.9914 


.0760 \ 


.0826 


1.1404 


.0942 


NN ' 


.873^' 


1.0082 


1. 

.8804 t.880X) 


.8^68 


.9861 


.8449, (.8454) 


- JIE/U 


jl234 


'1.2126 


.1496 


.1612 . 


.8688 


.1400 


DN/U' 

y 


.3882 


1.1728, . 


.4553 


^3538 


.9110 


.3223 


TO 


-.4884 


.8226 


. .4018 (.39i51) 


.4850. 


1.1132 


.5399 (.5377) 



\5 



Number in parentheses are desrlVed by forcing the transition probabilities 
for the stayer flow (l«e«, EE^ UU> and NN) to equal 1 olnud the two ^'mover" 
. ..flovs. In the simulations, the values In parentheses were used to assure 
' ' th^t the rows of^the Markov transition matrix summed to unity. 

O ■ \ ' • . • ■ ' - . 
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APPENDIX B 

I 



Summary of VarlLables and » ' * 
Equations In ^ak Model 



(2) f ^ - f ' 



,C3) G - P(X-0)/(wh x .$2) 

4" " 



(5)' Fg^. Z^^GO » V-E.^. N 



(6) P^^ - ^-ji- ; i - Ej D, N 

I- 



(7) n IP ; n - (iIe VV M-I^ij)" 

(9) n - n, p ; n (n^, V V V ; p - 3?^! 



Definitions 

G « number of pr&gram slots . 3 

Jl ' « ^length of stay Of completers ^ , 

q « length of stay of dropouts 

m « fraction of terminations ^faat are completers^ 

f^ « monthly flow of terminations from the program 

f^ • monthly flow of entrances into the program 

S « fraction of the entry flow which comes from state i 

« fraction of tiie exit flow which enters state i 

P « monthly probability of transition from state i to 

^ state j before the program's introduction 

P.-« probability of leaving the program in each month • 
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AFFENDIZ 
(continued)^ 



Gi 



probability -of transition from the program Into state 1 , 



m s^i^e 



"B^Q « probability of transition fr£m s^te 1 Into the program 
II « the Markov state vector before the program Is introduced 

' (1 X 3) : 

. - - ■ • * • • 

■•* ' . ■ . ' ■ ■ ■ 

•II - the Markov state vector after the program Is Introduced 

(1x4) ' ' 
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AFFEMDIZ C 



The Solution of Markov Processes 



'OUT research on labor markets we will be using the concept of flow 
equillbrludi which can be represented by the steady state of ^ Karkov pro- 
cess J Suppose that there acre m labor market states of interest and at any 
point in time an individual must occupy one and only. one state. This dls* ^ 
cusslon will assume a discrete time process although there is a continuous 
time analogue. At discrete time Intervals (say a month) transitions between 
states may occur. The probability of an individual moving from state 1 to 
state j will be denoted as p^^ . Let P be a mxm'^iatrlx of such transition pro- 
babiljCties such that • ^ ' 



... p 



^01 



Pl2 — Plm 



P21 P22 

I ■ ' 

I . 
I 



Let denote the probability that an individual will be in state 1 after 
the process has been observed for t periods, tfrom^ some starting point. Let 
be a Ixm row vector of such elements 



This vector Is called a state vector; 



^The expected nTiinber of persons In a poptilatlon of size T occupying 
that state i after t periods would then be expressed 
Individuals had .the same transition matrix P. 
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-The basic Markov transition relation is 



^ The Markov process is said to be In steady state equilibrium when a limiting 

• » * • 

^ state vector ^(H) is reached such that * ^ • 

(3) * . n - n P - 



or 



(3*) n - n p - n(i - p) - 

where Z l3 the identity matrix. 

If the matrix I-P were non-singular, the limiting state vector could be ^ 
computed as . * . ^ 

(4) n - (I f p>"^ • ' 

However, because the row elements of P siim to unity, the' row dements of 

sum to zero. The matrix I-P is singular because any one coltimn can be expressed 

as a linear combination of the other m-1 columns « 

■ -* • ■ ■ . 

However, the state vector can be determined by dropping one colimn from the 

matrix and using the resulting information to solve for the '^^ el emen ts to a 

factor of proportionality. All of the elements can then be obtained by using 

/ 

the -identity ♦ // 



m 



A process with a limiting state vector is called monodesmic. A suffl- 
> cient condltloh for a process to be monodesmlc is that all transition probabi- 
lities are non-zero. Thl^ condition is satisfied for all of the labor market 
models with which we will deal. See Howard (1971), P- 15. 
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This procedure can |im| Illustrated by dropping the m column - from the 
I-P matrix and partitioning the resulting matrix A in the following way 



(6) 



Im-l 



^e state" vector is fuLsp partitioned so that 



(7) 



n - (ir, u , I ) 



(n { n ) 

, m 



Equation (3') may; now be rewtitten to represent a system of m-1 equations 



.as 



(8) 



n A - n 



V 



The solution for n is then * 



C9) 



n 



with 11 an un&own scalar. We ackncwledge that. we can solve for the state 



probabilities only to a factor of proportionality Kby pre-nailtiplying by II 
to get, • 



-1 
m 



— * — ^ ■ , . ' 

The solution to the system of m-1 linearly independent equations may be 
shown to be identical to the solution of -the k equations with linear dependence. 
Sete Hadley (1961), pp. 170-171. . 
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(10) n n - -A 



r-l rr* _ _ . .-1 



I 



2 



Alternatively, the state vecfior may be written as a vector of relatives; 



(11) 



\ IT TT " X / m 

V in .m m ' 



and by subsjtltutlng (10) into (11 we gee 

p. 

(12) n' - -A^ 



** -1 



The first m-1 elements of II may be obtained from the elements of H 
. ('"■j^.. ''^2 * » ^ift-i^ 'is^g the Identity (5) which implies that. 



f ro m which it may^be seen that ^ ^ 



m-l 

(14) TT^ - l+^Z^TT ■ . . ^ , 



.Thus 



** 



* ** ^1 



r m i ' n^l ** 

i-1 ^ 



The m^^ element 'tt nay be obtained from 

m 



Footnoteg 



1* For farther discussion of the dlspleceowiit Issues* the resder is referred, 
to Fedxter (1975) and Johnson and Tomola (1974).' 



2. 



3. 



6. 



7. 



8^ 



9. 
10. 



For 
wages. 



evidence of the Inpact of govemaent eaq>lo7iBent on low-skill 
see Fogel and Lewln (1974) and Levin (1974). 



There is a large literature on the responsiveness of the size of the 
labor force to labor market opportunities and wages. For examplea, • 
see Bower and Finegan (1967), Mincer (1963), Sadth (1977), and 
. Toikka (1976). 

4« Seet for ezanple^ the Han{K>wer Report of £he President (19^7) PP* 46-48< 
5e See Iblde , p. 48e ^ 



The expected value of the flovs Is determined by the application of the 
exit probability to^the stock* In the analysis presented here» the 
expectations operator is suppressed* 

Since the transition probabilities in (14) depend on the equlllbriiim ' 
stocks (Ey n» and N)t the Markov proccfaa will be solved Iteratlveiy* 
. In the first iteration^ E» n» mod N will l>e set equal to their pre- 
program eqiall lb rium values* In siibseqifent interactions » the nev equl*^ 
librium values are used* In practice for the types of simulations* ^ 
Which are reported here» the iteratJp^e adjustments are small and the 
first round estimates are good approzimatlons* 

These data are unpublished ^d must be obtained from the Bureau ^of 
Labor Statistics* For a good summary of the data, their potentlal» 
aqd problanst the reader is referred to a recent paper by Smith axsd 
Vanskl (1978)* ) ^ > 

\ 

Ihe method of solution to Markov processes is described in Appendix Ct 

Ceorge Iden of thc^ Congtesslonil ^txd^et Office has estimated that the ' 
increase in the number of person years funded in youth employment 
training programs from fiscal 1977 to fiscal 1978 will be 172,000* See 
Iden (1978), Table 4* 




11 ¥ The distinction between dropouts and conq>leters is Ignored here* 
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